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摘  要
         
         
破产概率是精算数学和概率统计学重要的研究对象之一，也是风险论的核心。
关于破产论的研究最早可以追溯到20 世纪初，到目前为止，破产概率的主要研
究方法有两种，分别为更新论证方法和鞅方法。本文主要在随机投资收益下对二
维风险模型的破产概率做渐近分析，首先，我们对所用的风险模型做了如下假设，
保险公司经营两类险种，两类索赔额是相互独立的随机变量并且都属于正则变化
分布族，索赔时间同时到达；同时，保险公司可以投资于无风险资产和风险资产，
投资组合的价格过程假定为几何le&#769;vy过程{eRt，t ≥ 0}(亦即收益率也是一
个随机
过程)，在这些假设下，我们将现有的一维随机投资收益下保险公司的破产概率
的渐近估计结果进行了平移，得到了二维随机投资收益下三种破产概率的渐近估
计。接下来，我们在前一章的假设基础上，假设两类索赔额不独立，相应的索赔
分布存在相依关系，这种相依关系我们用联合分布函数FGM 分布函数来刻画，针
对第三章索赔额分布独立情景下二维随机投资收益风险模型的前两种破产概率，
做了进一步的推广。在前面两章的证明基础上，我们对沪深300 指数的收盘价格
进行实证分析，运用矩估计方法计算出投资收益率过程几何le&#769;vy过程的5 个
参数；再选取平安产险、寿险的2011 年到2013 年的重大索赔额数据，运用极大似
然估计和Kolmogorov 检验，对产险、寿险的索赔额分布进行拟合与估计，得到两
个险种的索赔额分布；最后，再将得到的索赔额分布和与几何levy过程的参数代入
到前面得到的破产概率渐近估计式中，得到了保险公司破产概率的渐近估计值，并
在此基础上做了简单的投资组合分析。
         
关键词：二维更新风险模型；破产概率；le&#769;vy过程
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Abstract
         
         
Ruin probability is one of the important subjects of actuarial mathematics and
probability statistics, and also the core of risk theory. The bankruptcy theory can
be
traced back to the early 20th century, so far, there are two main research
methods of
ruin probabilities, renewal demonstration method and martingale method. In this
paper, we focus on asymptotic analysis of the ruin probabilities of the
two-dimensional risk model with stochastic investment return. Firstly, we make
the
following assumptions on the model, the insurance companies have two types of
insurance, there claims are independent random variables and belong to the
regular
distribution family, the time arrive of claims are at the same. Simultaneously ,
Insurance companies can invest in risk-free assets and risky assets, the
investment
process is assumed to be a geometric levy process.Under these
assumptions, we obtain the asymptotic estimates of ruin probabilities for the
two-dimensional risk model. Secondly, based on the assumptions of the previous
chapter, we assume that the two types of claims are not independent. This
dependency
is characterized by the joint distribution function FGM, then we extend the first two
ruin probabilities of the two-dimensional risk model with stochastic investment
return.
Based on the previous proofs, we use the method of moment estimation to
calculate
the parameters of investment process ,geometric le&#769;vy process
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{&#119890;&#119877;&#119905;,t ≥ 0} .
According to the insurance datas of Ping An Property & Casualty ,from 2011 to
2013,
We use the maximum likelihood estimation and Kolmogorov test to fit and
estimate
the claims distribution of life insurance and non-life insurance. Finally, we
substitute
the distributions of the claim amount and the parameters of the geometric
l&#119890;&#769;vy
process into the asymptotic formula of the ruin probabilities, then calculate the
asymptotic estimate values and make a simple portfolio analysis.
         
Keywords: bidimensionsal renewal risk model; ruin probabilitylevy process
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